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DETAILED ACTION 

1 . No claims have been amended, cancelled or added in the response filed on December 1 8, 
2008. 

2. In view of the amendment to the specification, the previous objection to the specification 
in the office action dated September 18, 2008 is withdrawn. 

Response to Arguments 

3. Applicant's arguments, see pages 9-10, filed December 18, 2008, with respect to the 
rejection of claims 1-4, 7, 9-11, 14-17, 20, 22-25, 41-42 and 44-46 under 35 U.S.C. 112, first 
paragraph have been fully considered and are persuasive in view of the amendment to the 
specification. The rejection of claims 1-4, 7, 9-11, 14-17, 20, 22-25, 41-42 and 44-46 has been 
withdrawn. 

4. Applicant's arguments regarding claim 6 filed December 18, 2008 have been fully 
considered but they are not persuasive. 

5. In response to apphcant's argument regarding the rejection under 35 U.S.C. 1 12, first 

paragraph regarding claim 6, the Examiner does not find it persuasive upon reviewing the 
specific portion of the specification as instructed by the applicant. The Examiner reviewed the 
specification and she did not see supplying either simultaneously or sequentially a carrier fluid 
comprising a halogenated hydrocarbon and an acid. It is the Examiners understanding that the 
specification discussed two embodiments, one directed to using a halogenated hydrocarbon 
carrier fluid and the other to using an acid carrier fluid, but there was no disclosure as to the two 
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chemicals being used together. As indicated by the applicant on page 8, a carrier fluid includes a 
subsequent cleaning or solvent solution, but this language is not clear. It is interpreted that a 
carrier fluid itself can be a halogenated hydrocarbon, or deionized water, or H2SO4 or H2O2. As 
such, the rejection of claim 6 under 35 U.S.C. 1 12, first paragraph is maintained. 

Summary of Issues to be corrected to put Case into Condition for Allowance 
6. Applicant would place the case in condition for allowance by: 

• Amending independent claims 1 , 1 1 , 22 and 4 1 as illustrated below in order to 
overcome the rejections under 35 U.S.C. 1 12, second paragraph 

• Amend claim 1 6 as illustrated below in order to place it into condition for allowance 

• Canceling claims 6 and 15 

• Correcting the status identifiers 

• Filing a terminal disclaimer over 7,303,637 

Example of amended independent claim 1 : A method of cleaning a semiconductor 
surface, comprising: 

placing the semiconductor surface in contact with a halogenated hydrocarbon carrier fluid 
in an amount sufficient to immerse the semiconductor surface; 

forming a supercritical fluid adjacent to the semiconductor surface; 
changing a thermodynamic condition of the supercritical fluid to cause gas bubbles in the 
carrier fluid; and 

concurrently brushing the semiconductor surface with the gas bubble formation . 
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Example of amended independent claim 16: A method of cleaning a semiconductor 

surface, comprising: 

placing the semiconductor surface in contact with a halogenated hydrocarbon carrier fluid 
in an amount sufficient to immerse the semiconductor surface; 

forming a supercritical fluid adjacent to the semiconductor surface; 
changing a thermodynamic condition of the supercritical fluid to cause gas bubbles in the 
carrier fluid; and 

providing supplemental mechanical energy at the semiconductor surface in addition to 
the gas bubbles, including concurrently brushing the semiconductor surface with the gas bubble 
formation . 

Additional Formal Matters 

7. In the previous office action, the Examiner withdrew the previous election restriction and 
re-joined the claims. Upon receiving the amendment filed on December 18, 2008, the claims did 
not have the proper status identifiers listed. Please correct. 

Claim Objections 

8. Claim 15 is objected to under 37 CFR 1.75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Parent claim 1 1 fi-om which claim 15 depends contains a 
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limitation for concurrently brushing the semiconductor surface. Claim 15 repeats the limitation 
of brushing the semiconductor surface. 

Claim Rejections - 35 USC § 112 

9. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

10. Claim 6 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the apphcation was filed, had possession of the claimed invention. 

In claim 6, the subject matter not properly described in the application as filed is 
contacting a semiconductor surface with a mixture of a halogenated hydrocarbon carrier fluid 
which includes an acid cleaning solution. 

1 1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

12. Claims 1-4, 6-7, 9-11, 14-15, 22-25, 41-42 and 44-46 are rejected under 35 U.S.C. 1 12, 
second paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

1 3 . Claims 1 , 1 1 , 22 and 4 1 recite the limitation "... concurrently brushing the semiconductor 
surface." What step is the brushing done concurrently with? Is it placing or forming or 



Application/Control Number: 1 0/68 1 ,48 1 Page 6 

Art Unit: 1792 

changing/reducing? Also, what is the surface brushed with? Is the semiconductor surface 
concurrently brushed with the gas bubbles formation? It is unclear what the applicants are trying 
to claim. 

14. Claims 2-4, 6-7, 9-10, 14-15, 23-25, 42 and 44-46 are rejected as being dependent upon a 
rejected claim. 



Claim Rejections - 35 USC §103 

15. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A palcnl may nol be oblaincd Ihough the invention is not identically disclosed or described as set Ibrth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

16. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 
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17. Claims 16, 17 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jackson et al (U.S. 5,013,366) in view of Tipton et al (U.S. 6,800,142), and further in view of 
Beaudoin (U.S. PGPub 2003/0228738, hereinafter '738). 

Claims 16, 17 and 20: Jackson teaches a method of cleaning a contaminated substrate 
(col.7, lines 3-5). Jackson describes a second specific embodiment wherein cleaning procedure 
comprises suspending (immersing) substrate in a liquid suspension medium (reads on "a carrier 
fluid", as claimed), such as deionized water; forming a supercritical fluid in contact with the 
substrate and shifting the phase of the fluid (reads on "changing a thermodynamic condition of 
the supercritical fluid), thus forming gas bubbles in the liquid suspension medium (Fig. 7; col. 2, 
lines 36-41; col.4, lines 10-13; paragraph, bridging col.lO and col.l 1). The supercritical fluid can 
be formed fi'om carbon dioxide (col. 11, line 8). Jackson also teaches the use of mechanical 
energy, such as sonic energy to enhance cleaning action (col.l 1, lines 36-40). Regarding claim 
20, Jackson does not specifically indicate the use of sonic wave energy. However, Jackson 
teaches that high energy sonic biirsts agitate the substrate to promote the breaking of bonds 
between the contaminants and the substrate being cleaned (paragraph, bridging col. 1 1 and 12), 
but Tipton teaches that megasonic waves while cleaning a semiconductor (col. 3 lines 35-48). 
Since Jackson provides motivation to apply high energy sonic bursts, one skilled in the art would 
have found obvious to utilize megasonic waves as taught by Tipton while cleaning the substrate 
in the teaching of Jackson with the reasonable expectation of success. 

The indicated second specific embodiment of Jackson remains silent about including a 
halogenated hydrocarbon into the cleaning process. However, describing a different 
embodiment, Jackson teaches using halogenated hydrocarbons as the carrier fluid for producing 



Application/Control Number: 1 0/68 1 ,48 1 Page 8 

Art Unit: 1792 

densified/supercritical fluids. Carbon dioxide, along with the carrier fluid, is also used to aid in 
the cleaning process (col.3, lines 35-48). Since Jackson teaches removal of photoresist, since the 
use of halogenated hydrocarbons within densified/supercritical fluids to enhance removal of 
photoresist is conventionally known in the art (see, for example the reference to Tipton), one 
skilled in the art motivated by Tipton would have found obvious to utilize halogenated 
hydrocarbon in addition to carbon dioxide while forming densified/supercritical conditions in 
order to enhance removal of photoresist in the second specific embodiment of Jackson. 

Jackson and Tipton do not teach brushing the semiconductor surface. However, 
Beaudoin teaches that a process for cleaning semiconductors can include cleaning with 
supercritical fluids and brushes [page 1, paragraph 5]. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to utilize brushes as taught by 
Beaudoin to clean the surface of the semiconductor in order to effectively remove all of the 
contaminants on the surface. 



Double Patenting 

18. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection 
is appropriate where the conflicting claims are not identical, but at least one examined 
application claim is not patentably distinct from the reference claim(s) because the examined 
application claim is either anticipated by, or would have been obvious over, the reference 
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 
Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re 
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may 
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting 
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ground provided the conflicting application or patent either is shown to be commonly owned 
with this application, or claims an invention made as a result of activities undertaken within the 
scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 
3.73(b). 

19. Claims 1-4, 6-7 and 10 are rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claims 1-12, 14-18, and 20-22 of U.S. Patent No. 
7,303,637 in view of Jackson et al. (U.S. Patent 5,013,366, hereinafter '366). 

Conflicting patent 7,303,637 teaches all of the limitations of claims 1-4, 6-7 and 10 
except for the carrier fluid being a halogenated hydrocarbon. '366 teaches a similar method of 
cleaning a semiconductor in which the semiconductor is suspended (or immersed) in a fluid 
[paragraph that bridges cols. 10-11] wherein the fluid comprises halogenated hydrocarbons [col. 
3, lines 35-48]. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the fluid taught by '366 as the fluid disclosed by U.S. Patent 
7,303,637 because '366 discloses a similar method of cleaning in which a halogenated 
hydrocarbon carrier fluid is utilized in semiconductor cleaning. 

20. Claims 1 1 and 14-15 are rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1-2 and 8 of U.S. Patent No. 7,303,637 in view of 
Jackson et al. (U.S. Patent 5,013,366, hereinafter '366). 

Conflicting patent 7,303,637 teaches all of the limitations of claims 1 1 and 14 except for 
the carrier fluid being a halogenated hydrocarbon and the supercritical fluid being formed from 
carbon dioxide. '366 teaches a similar method of cleaning a semiconductor in which the 
semiconductor is suspended (or immersed) in a fluid [paragraph that bridges cols. 10-11] 
wherein the fluid comprises halogenated hydrocarbons [col. 3, lines 35-48] and that the 
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supercritical fluid can be formed from carbon dioxide [col. 11, line 8]. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to use the fluids 
taught by '366 as the fluid disclosed by U.S. Patent 7,303,637 because '366 discloses a similar 
method of cleaning in which a halogenated hydrocarbon carrier fluid and a carbon dioxide 
supercritical fluid is utilized in semiconductor cleaning. 

2 1 . Claims 16-17 and 20 are rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1-2, 12, 15 and 18 of U.S. Patent No. 7,303,637 in 
view of Jackson et al. (U.S. Patent 5,013,366, hereinafter '366). 

Conflicting patent 7,303,637 teaches all of the limitations of claims 16-17 and 20 except 
for the carrier fluid being a halogenated hydrocarbon. '366 teaches a similar method of cleaning 
a semiconductor in which the semiconductor is suspended (or immersed) in a fluid [paragraph 
that bridges cols. 10-1 1] wherein the fluid comprises halogenated hydrocarbons [col. 3, lines 35- 
48]. It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use the fluid taught by '366 as the fluid disclosed by U.S. Patent 7,303,637 because '366 
discloses a similar method of cleaning in which a halogenated hydrocarbon carrier fluid is 
utilized in semiconductor cleaning. 
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22. Claims 22-23 are rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1-2, 8 and 18 of U.S. Patent No. 7,303,637 in view 
of Jackson et al. (U.S. Patent 5,013,366, hereinafter '366). 

Conflicting patent 7,303,637 teaches all of the limitations of claims 22-23 except for the 
carrier fluid being a halogenated hydrocarbon and using sonic energy to enhance cleaning action. 
'366 teaches a similar method of cleaning a semiconductor in which the semiconductor is 
suspended (or immersed) in a fluid [paragraph that bridges cols. 10-11] wherein the fluid 
comprises halogenated hydrocarbons [col. 3, lines 35-48] and that sonic energy is used to 
enhance cleaning semiconductors [col. 11, lines 36-40]. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use the fluid taught by '366 as the 
fluid disclosed by U.S. Patent 7,303,637 because '366 discloses a similar method of cleaning in 
which a halogenated hydrocarbon carrier fluid is utilized in semiconductor cleaning. 

23 . Claim 22 is rejected on the gromd of nonstatutory obviousness-type double patenting as 
being unpatentable over claims 12 and 15-17 of U.S. Patent No. 7,303,637 in view of Jackson et 
al. (U.S. Patent 5,013,366, hereinafter '366). 

Conflicting patent 7,303,637 teaches all of the limitations of claim 22 except for the 
carrier fluid being a halogenated hydrocarbon. '366 teaches a similar method of cleaning a 
semiconductor in which the semiconductor is suspended (or immersed) in a fluid [paragraph that 
bridges cols. 10-1 1] wherein the fluid comprises halogenated hydrocarbons [col. 3, lines 35-48]. 
It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to use the fluid taught by '366 as the fluid disclosed by U.S. Patent 7,303,637 because '366 
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discloses a similar method of cleaning in which a halogenated hydrocarbon carrier fluid is 
utilized in semiconductor cleaning. 

24. Claims 41-42 and 46 is rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1-2, 12, 15 and 18 of U.S. Patent No. 7,303,637 in 
view of Jackson et al. (U.S. Patent 5,013,366, hereinafter '366). 

Conflicting patent 7,303,637 teaches all of the limitations of claims 41-42 and 46 except 
for the carrier fluid being a halogenated hydrocarbon. '366 teaches a similar method of cleaning 
a semiconductor in which the semiconductor is suspended (or immersed) in a fluid [paragraph 
that bridges cols. 10-11] wherein the fluid comprises halogenated hydrocarbons [col. 3, lines 35- 
48]. It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use the fluid taught by '366 as the fluid disclosed by U.S. Patent 7,303,637 because '366 
discloses a similar method of cleaning in which a halogenated hydrocarbon carrier fluid is 
utilized in semiconductor cleaning. 

25. Claims 1-4, 11,14, 16-17, 20, 22, 41-42, and 44-46 are rejected on the ground of 
nonstatutory obviousness-type double patenting as being unpatentable over claims 23-29 of U.S. 
Patent No. 7,303,637. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because, for example, claims 23-27 of the conflicting patent 
substantially recited the manipulative steps by claims 1-4 of the instant application. Similarly, 
claims 23-24 and 27 of the conflicting patent substantially recited the manipulative steps by 
claims 1 1 and 14 of the instant application. Similarly, claims 23-24 and 27 of the conflicting 
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patent substantially recited the manipulative steps by claims 16-17 and 20 of the instant 
application. Similarly, claims 23 and 27 of the conflicting patent substantially recited the 
manipulative steps by claim 22 of the instant application. Similarly, claims 23-24 and 27-29 of 
the conflicting patent substantially recited the manipulative steps by claims 41-42 and 44-46 of 
the instant application. 

Allowable Subject Matter 

26. Claims 1-4, 7, 9-11, 14, 22-25, 41-42 and 44-46 would be allowable if rewritten or 

amended to overcome the rejection(s) under 35 U.S.C. 1 12, 2nd paragraph as shown above as 
well as the rejections on the ground of nonstatutory obviousness-type double patenting by filing 
a terminal disclaimer over 7,303,637, set forth in this Office action. 

27. The following is a statement of reasons for the indication of allowable subject matter: 
Jackson (U.S. Patent 5,013,366) is the closest prior art of record. Jackson does not fairly 
anticipate or suggest a semiconductor cleaning method with the combination of processing steps 
as claimed, specifically including brushing the semiconductor surface concurrently with the gas 

bubble formation caused by changing a thermodynamic condition of the supercritical fluid 
adjacent to the semiconductor surface. No other prior art anticipates or fairly suggests a cleaning 
method with the combination of processing steps as instantly claimed have been located to date. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NICOLE BLAN whose telephone number is (571)270-1838. The 
examiner can normally be reached on Monday - Thursday 8-5 and alternating Fridays 8-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on 571-272-1418. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Nicole Blan/ 
Examiner, Art Unit 1792 

/Michael Cleveland/ 

Supervisory Patent Examiner, Art Unit 1792 



